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摘 要 








    本文选用隐性孔雀石绿和隐性结晶紫作为研究对象，探讨其光化学降解过
程、降解机理及其降解产物，为正确评价其在有机相中的光解行为提供理论依据，
为进一步研究产物的环境化学行为奠定基础。 
    论文主要的内容与结果如下：  
⑴、研究了光解过程中，隐性孔雀石绿和隐性结晶紫的吸收光谱和荧光光谱
的变化。 
隐性孔雀石绿 大吸收波长为 265nm， 大激发和发射波长分别为 265nm







一级反应；1mg/L 隐性孔雀石绿的光化学降解速率为 0.0341s-1，半衰期为 20.32s，
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Abstract 
Malachite green(MG) and crystal violet(CV) belong to the triphenylmethane family 
of dye, which are extensively used for textile, dying silk, printing, paper and ceramik 
industries.  Because of their strong antibacterial effect, they are also used as a topical 
fungicide and ectoparsiticide in aquaculture. MG and CV have potential 
carcinogenicity, and using MG as beterinary drugs is forbidden in many contries. In 
animals, MG and CV are reduced through biotransformation to its colourless form, 
leucomalachite green(LMG) and leucocrystal violet(LCV), which are more toxicity. 
Residues of MG and its related compounds in enviroment will do harm to 
circumstances, creatures and pepole’s health. MG and its related compounds will be 
degraded if they are exposed to the light. For this reason, it has significance of 
studying photodegradation, degradation mechanism, degradation products and their 
environmental behavior. 
This paper selects LMG and LCV as subjects and discusses their degradation 
produces, mechanism and products,which may provide theoretical foundations of 
correct evaluation for the degradatio behavior in organic solutions and lay the 
foudation for futher studies on the environmental chemical behavior of degradation 
products.The main contents and results are as follows. 
⑴It studied the changes of UV and fluorescence spectrum of LMG and LCV. 
The maximum absorption wavelength of LMG was 265nm, the maximum excitated 
and emition wavelengths were 265nm and 360nm respectively. The maximum 
absorption wavelength of LCV was 270nm, the maximum excitated and emition 
wavelengths were 265nm and 360nm respectively. The UV absorptions and 
fluorescent responses of LMG and LCV both decresed after UV irradiation.    
⑵The paper studied on the photodegradation kinetic characteristics of LMG and 
LCV and obtained their kinetic datas. 
The photochemical degradation reaction of LMG and LCV was similar to the 
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0.0341s-1, while the half-live of LMG and LCV was 20.32s. 
⑶It discussed the effects of initial concentration, illumination intensity, media and 
salinity to the photodegradation of LMG and LCV. 
  Within the initial concentration of 0.1~5mg/L, the photochemical degradation rate 
of LMG and LCV incresed with the increse of initial concentration and the 
illumiantion intensity.  
Solvent polarity had a great impact on the photochemical degradation rate of LMG 
and LCV. In organic phase, the photochemical degradation rate decrased with the 
increse of solvent polarity. While in aqueous phase, the photochemical degradation 
rate incresed with the increse of propotion of aqua. 
Salinity had little effect to the photochemical degradation rate of LMG and LCV. 
⑷It studied the changes of the fluorescence spectrum of the major photochemical 
degradation products, speculated the chemical structures of the major photochemical 
degradation products and the possible reaction pathway through detection of 
photodegration products of LMG and LCV by HPLC-MS. 
We have found that the major photochemical degradation products have optical 
instability and were degraded to other substances quickly. The results of HPLC-MS 
analysis revealed that LMG and LCV were degradated to MG and CV respectively, 
and MG and CV were degradated to demethylated derivatives after lost one or several 
methyl in succession. 
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常 用 缩 略 语 表 
英文简写 英文全称 中文名称 
MG Malachite Green 孔雀石绿 
CV Crystal Violet 结晶紫 
LMG Leucomalachite Green 隐性孔雀石绿 
LCV Leucocrystal Violet 隐性结晶紫 
HPLC High Performance Liquid Chromatography 高效液相色谱 
PTFE Polytetrafluoroethene 聚四氟乙烯 
DAD Diode Array Detector 
二极管阵列 
检测器 
FLD Fluorescence Detector 荧光检测器 
MSD Mass Spectrometry Detector 质谱检测器 
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